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1. mn^mm^m 

2. mmmfmm 

xmv ^ ^ "7 y ^ -\^m^^h^%^%(Dm.^m^mi-±x / 1 a r m s 

T*/j:im^?)f, ^©fcft^^ 7 — <73®*»Jg (JPXfifJt) MfctO. 2nmrm 

s t^^m^xm^^^mM^ti^o ^(D^^t^m^xmn-f-^fc^ic^^ 
^ 7—(Dmmvm\a^mzMWi&, mx.it, o . i n m r m s 

— &ffi&&ffl(D^®ik LT^HItff^tf (Point Diffraction Interfer 
ometer, J^T\ PDl£l^5) Jfl V ^ b ft 5 „ ^HI^fT^tf-^fi^ ^S'J IT t° 

3f«#^7 — , 4liCCDffc5 0 \f>*— 2 ft, &mm^t°>fr — 
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r^fg^S^cD-^ (wi) « % #f»®<>r LTfi^^ 0 
m^-fp (W2) te, M^ffiirLTfflV^^ 5 7- 3 {cftftTJ8#f £ 
3 a "C^lf (W2' ) t £ /l^ 7— 2 tdfpJ^TH 

^Tt^tL/cPJ^ffi (W2' ) 7— 2XWUfcM£tl (W2" ) 

#ifiE (Wl) £^P#U CCD4±l:f#««lr^t5o ttS4(7)W 

<75^vy-lC«t p a:^^S#x.f,tlT*3«9 , ^Jg»] $ -frT^F#,fI 

£&5 0 lot, v'^/we— K7 7^^- ^tfr^L/ct°^^— /i^ 7 — coft^ 
L^U _bfE^5fe(^PDI-e« N fI^(D^H^J: i9^^^c, +#&$J^*i£g 
(1) ^U^XcDB#JRM(-<t6^ 

fttj3zi! IsfcX 5 ^ t°^/K— /Vo^cDPDncfc^-OL if— t"^^— 

lot, tf^^— t°yft—ji'2 amm&<Dmm$m 



(2) mytmzmm'r%m& 

(W2' ) li^|^'[)oTk>/)N^>7-2};M^ fy*-;v^7-2tS 

fcsit^ffi (w2" ) mm^(DBm~i^m^h^ 0 -r^-h, wtkm 

£0. 2 nmCO®*SJt-eSiJ3t-f-5 - £ f*^ T5rtg-Cfc5 0 

(3) SJH1£t@^<D0J$P 

l£1tffi3 a ^<£>SttM (W2' ) # % tfy*-/^7'-2lM^fct p 

(W2' ) riS&UKSltSE® (W2" ) fc:KI!*£;ixTV^r£££$H-5 0 
fe^/jU £ ^T^l^^te, tiffiSa^bOi^tfcStffi (W2' ) 
/S^SltM (W2" ) \Z^ib—?V%y—2\z.&\rt 

2<£>3§£\ 7—2 ^*5tj"6Stt^©Slt^® (W2" ) 

$&®3 a M&ttSSIftgffi (W2' ) (D^<D2m^h^^t^M^i-^o 



2 0 0 nm<D? v J*m^foZ%&*mfeLXft&%ft<>1t 0 
m 9 Miff, fcf^xfc— /U&l . 5 M m©^, tf^^— ^^fcttStfcSL 

M^^2{m-£-?$;^u mmm?mmnzx^t^^ t 

%J(Dffiffim&mWmz.mi&*Sffi (mo. 2 nm r m s mScDffiff^^gij^nTfg) 

£ LTMPMffi^ItU r.O#c$J3£®-?St* ^tifcSU^^i:. 
A/2 ^ 0PH^ 1/NA 

X : %UfrbmtftiStltz.%<D®L^ NA:I)t3fe»lPl, 0 PH : 

x&% z t &m$kb tt^5 0 

NA^X/0PH 
0 <NA< 1 
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0 . 5 < £ < 2 

mt *m-rz>^ t&wnkt ltv^ 0 

0 . 5 ^ 7 < 1 

0=A+36O° XN (-45° ^A^45° % N=Mfc) 
BOfcM* (Steffi ©gLtt) «r/h$<i-5^i:^-e#, ^rCD^JP:, mmm<DM 
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in=fm^^m^^xmm^Bi&ir^i:u : tm^.x^^^ t^mmt ltv^ 0 
at^^j: vm&ztiitRft^ ^-^iMx.x^^z.b^mmb ttt^o 
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m 4 N © |¥ E t° ^ jJn -z^^;© pd igffl $ ft 5 e° > * - 

@5!1 /Hl£rl urnb L,±m&^tetf& /uft%m%ikt 0 > 

X'&>%> 0 

110il v EU V L(D— M^^i-iDTfeSo 

^~X\ mm^iUm^, 1X1 0-4^rms^m^t LT^Lfc D 

. xy^^f — jfcg 1 = 6 3 3 nm 
•i*l/yXl£DNA^O. 4 

£ Lfc 0 ^M^te, 3BtfcJ*ffi?&tf>NA&0. 4 UTff H Lfc 0 lot, 

H-S'JJdffiV^ftS NAIt ~ CD 1/2 (DO. 2{d&5 0 



8 

tmfrfrZo z.<D0kmz.&ftz>Mytxtfyh& (xry^^^i) 1.93 

/imtfe5©T\ S^^°yMl (xry-fV^^g) xo 

IP*), i7!J-fV^^S=X/NAXl. 22 
(1 : — if— NA : M%^l/X<Dm&W) 

X&>2><DX\ 

fy*-;I/i=X/NAXl. 2 2X0. 8 = 1/NA 

X/2^<|)PH^1/NA 
- /HI 0 PH CD |SH £ _kfE3£IS t-l^ L t> © X 6 „ 

5 0 nm£X±.(D^mft!&mbte&o 

NA^^/0PH , 0<NA<1 
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X~&>Z> 0 

0 8(j:, 7-2^©A#^ (NA) t£^5£#t&ffi<7>$tfg£r^ 

— = 6 3 3 nm, Sttllfilli¥ 2 0 0 n m(D^ n LTffo 
/Co piB3fett, HI 6 Wfftdft-Cfc 0 , s filfttel^ 6 <«Stc 

E] 8 (d7^$tb^f+#^^:^^, NA-O-0. 4©ffiits<|^ pffi?t<D\,^ 

sis^t pm^ms^nmm&ti&^t^nxz & 0 

NA=0~0. ACD^MXO. 0 0 0 1 Xrmsgg 
NA=0~0. 6 (DlSH^O . 0 0 1 A rmsJgAT 

ft # , m fem^L ^nn^^xhhz.t^^^ 0 

{C@^pJfg^l/2^8 /^iaS£ftTV^ 0 ftHcOtti^^, 0 7(D±J^i:f^tI^fc 
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<Dmft&i&Jj<nmytKttvxmy£m$9 o° nrtsLTv\fttf«u\, 
£z>&&yo3(Dmj&fo®kvx\^ ±irm^(Dmw:iimx^m^^m^Lx, m%. 

-9 0° frmfcVXfrhMteZ&m&lbZo 

± ^ m « <e> ^ $ ^ & ^ # m k #t si & u s tt ^ 7 - ^ ffl v ^ h 5 0 

fl £ fclil*©*^ b ft 5 #Jf SltlH^M $ tilt ?7Hcfetk 



!^y*-;H 1 a^SigLT. H-S^IIl CEAT, fc^*-^ 

y^^Stt^ 5) o ^ t D v*-/n^if^c:Kltll (f§-^JH1f 1 

@5lt >v%&\ ii mt Ltz.M^&tfZ> A-P^ISKtti: t 0 ^ 

SIH1£^= (-4 5-4 5° ) + 3 6 0° xlf 
0 . 5 ^ 7 < 1 

Xh& 0 
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flit WP^fbHSo 

^^-rSi&^fe^o El 5^6s /Hl^o. 5 firai^T<Dm^ 

^^CDPDIH: 0. 1 n m r m s ©illtf tffil^^i^^ Rjft 

(Extreme Ultra Violet lithography) JflGO^&U 7 — <DW$f& ft iffltCfflV^ 
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^^opDi&ffl^-c, euv hmosiH^ y—(Dmm&%w\fe-i-z>m^\^ 

%>WJ* (Sc) , (Ti) , /^v^A (V) , ^PA (Cr) , t£ (F 

e) x (Ni) „ =iAWh (Co) „ ^/l/nn^A (Zr) x — 

(Nb) , ^E-y^X^ (Mo) , T^^^A (Tc) , /VT^^A (Ru) , 
ni?i>A (Rh) , /n;7~^A (Hf) x ^^A- (Ta) , pl/Jf^T^ (W) . 
W=ir> A (Re) , ?A (Os) , 9 V s -? A (Ir) , 6& (P t ) , 

m (cu) N ^7-^^ (pa) , #i (Ag) , & (Au) mi^^i^n, 

S5c*«^tt, M%.fr>»*> (S i) . (O . *<}) (Be) ,i 

{mm (s i3N4) , m,*^ (bn) mwmftR^bfr&o 
z<d&5 tzmkxmzx. s mmistitiBiM^ m^um 1 o i^tEu 

^—ff^^Jgl o 0 «t DISLfcl— (#^~^Xti7t) te> ^7t7fe# 

|101 ia^)IMl2 ZKMftZftZo mmkZ 2 £«T£t^#HW. 

%#3 s /^X'TXilluftitSOR (Synchrotron orbital radiation) 
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2 6. 2 811 RJhN-^ 2 9±%fiS^i-5flg^^^Srfl|fiS;i-5 0 

^»f-^ST 2±^isg$nfdW3fe*|g3 1 SttM^^ 2 

v7^7r-^ST IMi^T-^ST 2 f«n-e^M]t|5MT 1 S.tl*M 

ihr**2 9^r«m^S^3 1 tit, mi 0*tt[)XfaK^£?\z&&ftm^ 

2 7 b^X? 29ttty V»m2 8}ilLt^P|#|:$ ) 5o 
mifS'? 2 7 £*£R3teg*g3 l til, y 1/-^^ 2 8, KltM^^^ 2 9 RU 
WtWi%^?k 3.0 tdil LT*©Jfe||^jCfc5o 

t£oT, ft^ftlCfci:^** 2 9±ic!E^i9 2 7^I2f££;h,Tl^<Di^ffi-e 

mm^mm^o 2 7^^u^v>fc^, 2 i\z.x.^MM%%(Dn,ti^m^ 
sat^*^ 2 9©tf^^t5^ft ^oi'Fflliitm^ 2 7^ia 

fx ItU^o 

Ell 0(^fEUVLl:Il$^SIt?7-{t -r^Tft^Lfcj; 5 
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comf&fe, ^O^J^PSbix^v^ f^H 5 mx.^, ftb, co E U V h CO 

W-fi, ^m^t^BS, 815, 310, 5,410,434, 5,353,332, 5,220,590, 5,153,898, 
5,093, 586^#fcff ibftSo * fc, ^fFffiKSrSflSI t LTig5fc«t3£3S£f¥o 
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1 . ±mfrhWM£Htz.ft%M%ft^ltlV^T\i°i/*-;v* 

^ CO t° l/yfc- ;V S; ^ — as^&a ^a>e>HJ#r Lfc^co — IftfSr^J/t/M^ 

ftffB t°>* — jv<d WM(D^M & x 
A/2 ^ 0PH^ X/NA 

-r % & m iff t w -c &> o x , 

N A ^ X / 0 PH 
0 <NA< 1 

X : mmytU^^mM^tltc^t(D^, NA : ffj|aS^7fe¥^^5flPM, 0 PH 
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0 . 5 < £ < 2 
■1- 3 HI $ffT#f+ tfcot, 

5. tufat^* — /Ul^O. 5 ix m^±-efeS#^{c, 

0 . 5 ^ 7 < 1 

0 = A+36O° XN (-45° ^ A ^ 4 5° „ N : Hf£) 
C© t°^*~ /i^ ^— ^if ti°^— /ua>P>[§i#f LfcftO — g&Sr&iJ^ft;^ 

-T a hi iff T#ff -e o -c. 
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<n-ux*&z>&mmit&k&E.wz=?&£^ ^©wa^usf^iot 
m & wit® i-z^tK&v) mmm<\ fern <o mmm & m fc-t % & m #t =F-mf x & o t x 
huis^:^ t r -Y ^ — i: comz®mmm&ffiz.ti x / 2 ts^gae 

*j^^pi-5 - i ^ j; v) mm^M7£m(Dmwsg%mfcir%£Mffi^&nx&^x, 
£ tix v > § ,&[u#m#f+ 0 

^"xwmm^wmir^jim^m^x\^zt^mmtir^RM^y-(Dm^m 0 
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0PH: t 0 ^^— it§ 0 



